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(54) METHOD FOR PURIFYING DIAPHORASE 

(57)Abstract: . x • • 4.u 

PURPOSE: To obtain easily diaphorase in high purity, by bringing a crude enzymic solution, containing the 
diaphorase. and obtained from microbial cells into contact with a specific adsorbent solid support for the 
diaphorase under high salt concentration conditions, and eluting the adsorbed diaphorase. 
CONSTITUTION: A crude enzymic solution, containing diaphorase, and obtained from microbial cells, 
preferably Bacillus stearothermophilus is brought into contact with a specific adsorbent solid support, 
preferably a water-insoluble solid support containing Reactive Blue 2 (C.I. No.6121 1) as a ligand, under high 
salt concentration conditions to adsorb the disphorase on the adsorbent solid support. The adsorbed 
daphorase is then eluted with a buffer solution of 7W9pH containing O.SWImM NADH (reduced form of 
nicotinamide adenine dinucleotide) or NADPH (reduced form of nicotinamide adenine dinucleotide 
phosphate). 
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Diaphorase is an enzyme which catalyzes the oxidation 
of NAD(P)H in the presence of an acceptor as represented by 
the following formula ( 1 ) : 

diaphorase 

NAD(P)H + acceptor -* 

NAD(P) + reduced acceptor (1) 
wherein NAD(P) represents NAD (nicotinamide adenine 
dinucleotide) or NADP (nicotinamide adenine dinucleotide 
phosphate) ; and NAD(P)H represents NADH (reduced NAD) or NADPH 
(reduced NADP). This enzyme is also referred to as NAD(P)H: 
acceptor oxidoreductase , which has been extensively utilized 
as one reagent for laboratory tests. in particular. 
Specifically, the laboratory test is carried out by a method 
in which, as is illustrated by the following formulae (2) and 
(3). an altered amount of a target substance to be 
quantitatively determined is derivatized to the altered amount 
of NAD(P)H (formula (2)) followed by reducing an acceptor 
utilizing diaphorase (formula (3)), and the degree of 
coloration thereby is colorimetrically determined with a 
visible light. 

dehydrogenase 

Reduced substrate + NAD(P) ** 

NAD(P)H + oxidized substrate (2) 

diaphorase 

NAD(P)H + acceptor -* 

NAD(P) + reduced acceptor (3) 
There is also a method in which the altered amount of 
NAD(P)H is directly measured at 340 nm in the ultraviolet ray 



region without utilizing diaphorase (utilizing the formula 
(2)). however, accurate quantitative determination of the 
target substance is difficult in instances where equilibrium 
of the reaction for derivatizing the altered amount of the 
target substance to the altered amount of NAD{P)H is not shifted 
toward production of NAD(P)H. To the contrary, a diaphorase 
reaction is almost irreversible, therefore, through combined 
use of the diaphorase reaction at the final step of the reaction 
system (formula (3)). the reaction proceeds to the intended 
orientation to enable accurate quantitative determination of 
the target substance. Further, when a dye stuff having a great 
molecular extinction coefficient is used as an acceptor, 
sensitivity is increased accordingly. Thus, diaphorase is an 
important enzyme in laboratory tests, and its demand has 
increased in recent years. 
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